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It is not well understood as yet by the profession that in 
persons apparently in good health septic infarcts of the kidney 
may he caused hy bacteria, usually colon bacilli, circulating 
in the blood, and that the acute cases of this form of luctna- 
togenous infection can present a typical picture of certain of 
the grave abdominal emergencies,—appendicitis, cholecystitis 
or visceral perforation, with abdominal tenderness and rigidity, 
vomiting, high pulse, temperature and leucocytosis. 

Only a few cases have been reported and several have been 
diagnosed incorrectly before operation. Among the earliest 
cases reported was one by A. T. Cabot, of Boston, in 1901, in 
an article entitled Idiopathic Abscess of the Kidney. Dr. 
Brewer, of New York, has done much to call attention to 
this subject. My first case was operated upon in 1903 and re¬ 
ported in 1907.* The disease is one of great interest and I am 
convinced that many more cases must be reported and the 
whole question discussed with emphasis before medical men 
in general are made to realize that such a condition can occur 
and that its proper diagnosis and treatment are matters of the 
utmost importance. For this reason I wish to report here 
eight cases from the surgical wards of the Massachusetts Gen¬ 
eral Hospital, all of them operated upon since 1902. Dr. 
F. B. Harrington and Dr. W. M. Conant have very courteously 
given me permission to report their cases with my own. Six 


* Acute Hannatogenous Infection of one kidney in persons apparently 
well. Report of a case and a study of the subject. Boston Med. and 
Surg. Jour., Jan. 24, 1907, clvi, No. 4 , 97. 
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of the cases have been shown by me at meetings of the Staff of 
the Hospital and also by invitation at the meeting of the 
American Society of Clinical Surgery in May last. 

These infections while comparatively rare are not so infre¬ 
quent as past experience would show. In all probability they 
have not been recognized in the early stages of the infection. 
My own experience since 1902 includes six cases, one of them 
operated upon twice, and in the four months from October to 
February last two cases were operated upon by Dr. Conant, 
one by Dr. Harrington and three by myself. The records 
of the above mentioned hospital for 20 years, from 1883 to 
1903, however, show only four cases of operation for un¬ 
doubted haematogcnous infection of the kidney, in three of 
which infection occurred without known cause while the in¬ 
dividual was in a condition of good health. Johnson analyzed 
all the cases of surgery of the kidney at the Roosevelt Hospital 
for eight years preceding October 1, 1898. There were twelve 
cases operated upon for abscess of the kidney, all but three 
of which had an undoubted origin in ascending infection and 
pyelitis. In only three cases was it at all probable that acute 
haematogcnous infection of the kidney had been the origin of 
the abscess. 

Infection of the kidneys may be ascending, the urogenous 
type, or an infection from the blood, the lnematogcnous type. 
It may take place also through wounds or by extension from 
other abscesses in the immediate vicinity of the kidney. I11 
any condition where bacteria are plentiful in the blood stream 
or in general infectious diseases or where local sepsis exists, 
lnematogenous infection of the kidney can occur provided con¬ 
ditions favor it. This infection may be mechanical by actual 
minute bits of infected tissue carried to the kidney and arrested 
in some of the terminal vessels. This is the commonest form 
of hfcmatogenous infection and is to be expected in extensive 
suppuration elsewhere, in septicaemia, pyaemia, ulcerative endo¬ 
carditis and the like. These true embolic infections usually 
involve both kidneys, and in the pre-antiseptic days when 
septicaemia and pyaemia were common, were a frequent cause 
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of death. The infection, however, may be by bacteria them¬ 
selves which are circulating in the blood and for some reason 
lodge in the terminal vessels of the kidney. This infection 
usually involves only one kidney, and while it may occur in 
any of the septic conditions mentioned or in infectious diseases, 
it is of the utmost importance to know that it does occur much 
more frequently than is realized in persons previously in 
apparent perfect health. 

These infections are interesting clinically and also from 
a bacteriological standpoint. The right kidney is said to be 
more frequently involved than the left. No explanation for 
this has been found. In the cases reported here the right 
kidney was infected in five and the left in three cases. When 
an acute infection of the right kidney occurs the symptoms 
may suggest exactly acute appendicitis or acute cholecystitis 
(see Cases III and VII). More cases occur in women than 
in men and especially in those who have borne children. Only 
one of the eight cases herein reported was a man. Four of 
the women had borne children. 

In persons apparently well the onset is usually acute and 
without warning. The course of the disease may be rapid, 
with increasing toxic symptoms, or after an acute onset the 
patient may go for weeks or months in a septic condition. 
The very acute cases are the ones which simulate most closely 
abdominal infections. On the contrary in a small number 
of cases infection may manifest itself by slight pain in the 
back and a long continued fever with or without pyuria, which 
symptoms may never lead to a suspicion of the kidney. In 
the existence of septic conditions elsewhere or infectious dis¬ 
ease, it is easier to suspect an infection of the kidney than 
when such symptoms come without warning. It should be 
understood also that in any condition of health or disease bac¬ 
terial localization may take place in one or more of the terminal 
vessels of the kidney causing at the time very slight symptoms, 
but that such cases can go on to more or less extensive abscess 
formation without rupture of the abscess or abscesses into the 
kidney pelvis or into the perirenal tissue. 
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In advanced stages of renal abscess it is difficult if not 
impossible to decide whether, the infection came through the 
blood or lower urinary tract. In the course of some other 
disease bacterial infection of one kidney may never be recog¬ 
nized as a complication. Many of the large lumbar abscesses 
following typhoid and other infectious diseases may originate 
in such focal abscesses in the kidney cortex with late perfora¬ 
tion into the perirenal tissue. 

Before proceeding further with the discussion of the sub¬ 
ject, I will give a history of one of the acute cases somewhat 
in detail in order to illustrate the striking similarity of such 
cases to acute abdominal infections and to emphasize the 
uncertainties of diagnosis. 

Case I. ( Fulminating case simulating gastric or duodenal 
perforation. Operation 26 hours after first symptoms. Infec¬ 
tion colon bacillus.) Rose H., 23 years old, married, saleswoman 
by occupation, white, entered the hospital through the accident 
room December 7, 1907. Aside from children’s diseases her pre¬ 
vious history was unimportant. She had been married three 
years, and but for slight irregularity in menstruation and some 
leucorrhoea and occasional “ nervous attacks,” had considered her¬ 
self well. She had had no children and no miscarriages. Up to 
a few months before she was constipated; since then the bowels 
have been loose, about three movements a day. She had noticed 
nothing unusual in the character of the movements. For three 
weeks previous she had not felt as strong as usual and had been 
somewhat drowsy and stupid. She did not consider herself sick, 
however, and was able to work every day. Twenty-four hours 
before entrance while at work in the store, she was seized with a 
sharp stabbing pain in the abdomen, especially on the left side 
high up, it was so severe that she fainted. The pain increased in 
severity and became general over the abdomen. The most severe 
pain was described as starting just below the ribs on the left 
radiating into the left groin. She required large doses of morphia 
during the night. The pain continued with increasing severity, 
accompanied by hard chills and frequent vomiting. After enter¬ 
ing the hospital she had two severe chills and vomited several 
times. 
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Examination .—A fairly well-developed and nourished young 
woman, somewhat anaemic, evidently very sick. Nothing abnor¬ 
mal found in the heart or lungs. The abdomen was everywhere 
extremely rigid and tender, the greatest amount of muscular 
spasm, however, was in the left hypochondrium. There was 
marked tenderness in the costo-vertcbral angle on the left. Va¬ 
ginal examination showed some tenderness and increased resist¬ 
ance on the left of the uterus, but no mass could be felt. The 
uterus was normal in size and freely movable. Temperature, 
104° F. Pulse, 140; poor quality. Leucocytosis, 26,000. Ex¬ 
amination of urine showed no pus, blood or albumin. Neither 
kidney could be palpated, but attempts to palpate the left kidney 
caused exquisite tenderness anteriorly and posteriorly. While 
the symptoms and signs pointed with definiteness to an acute 
abdominal infection, probably gastric perforation, the marked 
tenderness in the costo-vertebral angle made me consider an 
infected kidney, yet because of the positive abdominal signs and 
the absence of blood and pus in the urine it seemed wise to make 
an anterior incision first. 

A short incision through the left rectus muscle above the 
umbilicus was made and the abdominal cavity opened. There 
was no evidence of peritoneal infection. The right kidney was 
normal in size and position. The left kidney was found to be 
enlarged and the perirenal tissue ccdcmatous. The anterior wound 
was rapidly closed and the left kidney cut down upon through 
an incision in the flank. It was covered with characteristic small 
dark and yellow spots, the multiple septic infarcts. The kidney 
was removed, the renal vessels having been tied with silk. A 
gauze drain was left in and the wound closed about it with 
chromicized catgut and silkworm gut. One pint of salt solution 
was given intravenously before the patient left the operating 
room. 

The patient made a prompt and satisfactory recovery. 
Twenty-four hours after the operation the temperature had 
dropped to loo° F. and the leucocyte count to 16,000. Three 
days after the operation the temperature was normal and the 
leucocyte count 7000. The wound drained a large amount of 
rather foul pus for two weeks, after which it healed without 
incident. The other kidney performed its functions perfectly; 
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Acute case simulating gastric perforation. Operation 26 hours after first symptoms. Pigs. 2 
and 3 arc sections through one of the infarcts in this kidney. (Specimen from Case I.) 
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at no time was there active or passive congestion. The cultures 
from the infarcts showed pure colon bacillus infection. 

This patient has remained well. The appearance of the 
infected kidney in this case is shown in Fig. 1, and in Figs. 2 
and 3 are shown microscopic sections from one of the infarcts 
under high and low power. 

The chief points of interest in this important condition 
are the cause, the source and kind of infection and the diag¬ 
nosis. Some abnormality in the kidney or ureter is the proba¬ 
ble cause of the arrest of the bacteria. The infecting bacteria 
are almost always arrested in the terminal vessels of the cortex 
close to the fibrous capsule. The blood vessels become choked 
with microorganisms. Blood passes into the interstitial tis¬ 
sues and in this stage of infiltration, the earliest stage, the 
infected areas resemble true hemorrhagic infarcts. As the 
infection goes on a true abscess is formed, separated from 
the sound tissue by a hemorrhagic margin. The infected areas 
then resemble minute pus points or septic infarcts. The condi¬ 
tion has been aptly named by Dr. Whitney, Surgical Patho¬ 
logist to the Massachusetts General Hospital, " focal suppura¬ 
tive nephritis.” (lugs. 1, 4 and 5 show remarkably well the 
appearance of the infarcts in various stages.) 

The following paragraphs on the etiology and pathology 
as far as the heading “ Diagnosis ” are with certain modifica¬ 
tions taken from my previous article. 

The kidney can be infected through the blood by a variety 
of organisms. Infection carried by true emboli would be 
the same infection as the focus from which the emboli started. 
The common microorganisms of pus, the streptococcus and 
staphylococcus, the typhoid bacillus, Friedlander’s diplococcus, 
the bacillus of diphtheria, the bacillus pyocyaneus and the 
pneumococcus have all been isolated from renal abscesses. 
The most frequent infections arc undoubtedly due to the colon 
bacillus and to pus organisms. It is to be emphasized that the 
colon bacillus causes by far the greatest number of infections 
and that these infections arc usually pure infections; this is 
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true no matter whether the source is the blood or the urinary 
channels. 

No mention will be made in this paper of infection of the 
kidney through the blood by tubercle bacilli. The subject of 
tuberculosis of the kidney is one that demands special con¬ 
sideration. Infection by the gonococcus is seldom, if ever, a 
pure infection, and so far as is known is always the ascending 
form and not an infection through the blood. Ilerszky, how¬ 
ever, states that while gonococcus infection of the kidney is an 
ascending infection and usually mixed, he can refer to a few 
cases of renal abscess in which the specific organisms of 
gonorrhoea were found which probably came from the blood. 
Le Fur has reported a case of probable luematogenous infection 
by the gonococcus. 

Until recently it was thought that when large numbers 
of bacteria were in the blood, whether through general septi¬ 
caemia or in some diseases, as diphtheria, or experimentally 
by injection into the veins or peritoneal cavity, most of the 
bacteria passed through the kidneys and were eliminated by the 
urine, and that the chance of disturbing the functions of the 
kidneys was great. Recent experimental research, however, 
seems to prove that the majority of the organisms introduced 
into the circulation are destroyed before reaching the kidneys, 
and that while many bacteria are eliminated by the urine it is 
unusual for bacteria to lodge in the kidney if the kidney and 
ureter are normal. The researches of Buxton and Torrey in 
the laboratory of experimental pathology of Cornell Univer¬ 
sity, as well as the work of MetchnikofT and Canon, seem to 
prove this absolutely. It is doubtless true that one of the 
functions of the kidney is to excrete bacteria which have 
gained access to the circulating blood and have not become 
destroyed before reaching the kidney. Microorganisms may 
be excreted by the kidneys without injuring them in ahy way. 
The finding of bacteria in the urine, as in typhoid fever, does 
not necessarily mean renal infection, only that certain of the 
bacteria from the general disease or from distant septic foci 
have passed through the kidneys. 



II/EMATOGENOUS INFECTION OF ONE KIDNEY. 687 

Sampson, of Johns Hopkins, performed a series of experi¬ 
ments on dogs in which lie tied the ureter of one kidney and 
injected pure cultures of staphylococcus into the jugular vein. 
He found that bacteria were eliminated to a certain extent by 
the urine, but only in those cases in which he tied the ureter 
did the kidney become infected. Brewer, later in a series of 
experiments on dogs, found that not only obstructing the 
ureter but bruising the kidney caused infection. 

The colon bacillus is the most frequent form of urinary 
infection, whether of the kidney or of the bladder. It is now 
well known that the colon bacillus, under certain conditions, 
has virulent pathogenic properties; that it is a true pyogenic 
organism. The intestinal canal, particularly the lower intes¬ 
tine, swarms with different varieties of this bacillus. Under 
normal conditions of the intestinal mucous membrane the intes¬ 
tines do not absorb the bacillus or its toxins, but it is known 
that when a break in the intestinal mucous membrane occurs, 
and also in severe and long continued constipation, the bacteria 
pass through the intestinal walls in large numbers. Therefore, 
as an explanation of the source of infection in persons in pre¬ 
vious good health, it may be fairly stated that not infrequently 
in the life of an individual the blood is infected by quantities 
of colon bacilli, which have been taken up because of some 
slight defect in the lining epithelium of the intestinal canal, 
or during an attack of obstinate constipation. Whether these 
infections result in pathologic conditions elsewhere will depend 
largely upon the general good health of the individual and 
upon the conditions of the various organs in the body. 

The bladder, prostate gland and the uterus and its adnexa 
are additional possible sources of bacterial infection of the 
kidney through the blood. The blood vessels of the kidney 
communicate with those of the bladder, aside from the general 
circulation, through two other channels, the utero-ovarian and 
the vessels of the ureter itself. By injection experiments 
Sampson demonstrated that free arterial anastomosis exists 
between the branches of the renal artery supplying the capsule 
of the kidney about its lower pole, the kidney and the branches 
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of the ovarian artery. The ovarian artery anastomoses freely 
with the uterine and with the vesical. There is both venous 
and arterial communication. Attention should also be called 
to the fact that the lymphatics, especially the glands, may act 
as intermediary channels between the primary focus in the 
bladder and the general circulation. The lymphatic communi¬ 
cation through the bladder to the kidney is indirect through 
the local glands of the bladder. It is, therefore, an anatomical 
possibility for an ulceration or septic focus in the bladder, 
uterus or its adnexa to infect the kidney by way of the general 
circulation or through anastomotic channels directly. It is 
doubtful whether direct infection through the blood vessels of 
the ureter ever occurs. 

The infection in all the cases reported in this paper was 
colon bacillus. The work of Sampson, Buxton and Torrey 
and Brewer has proved that in normal conditions of health 
and normal kidneys bacteria will pass through the kidney with¬ 
out causing harm; that some abnormality in the kidney or its 
ureter is the reason for the arrest of the bacteria. The kidney 
may have been injured by a fall or blow upon the loin. Two 
cases from the records of the Massachusetts General Hospital 
have a history of blow over the kidney from four weeks to 
two months before the infection. The kidney may be pro¬ 
lapsed or rotated on its axis so that its circulation is deranged. 
Small stones are in my opinion a not infrequent cause of 
these infections. This series of cases furnishes some informa¬ 
tion in regard to the influence of calculi. In two of my acute 
cases small stones were found embedded in one of the calices, 
in one a very small calculus on the floor of the bladder was 
discovered by the cystoscope, in a fourth case a nephrectomy 
for stone had been done a year previously (see Cases I, III, 
V, VI, VIII). In all probability a frequent cause is an abnor¬ 
mality of the ureter due to stricture, the result of inflammation 
or calculi; in women deformities in the ureter caused by preg¬ 
nancy or childbirth. It can not be stated, however, that such 
infections never take place in lowered general vitality with or 
without abnormalities in the kidney or its ureter. Infection, 
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so far as known, usually comes from the intestinal canal, al¬ 
though it may come from the reproductive organs and lower 
urinary tract in the female, especially in those cases where old 
pelvic disease with intestinal adhesions is present. 

Diagnosis .—In the acute fulminating cases there may be 
nothing pointing to the kidney except tenderness in the costo¬ 
vertebral angle,—this I have found to be a constant sign. 
These acute cases present an exact picture of an acute abdom¬ 
inal infection,—sudden abdominal pain, tenderness, muscular 
spasm, vomiting, high temperature, pulse and leucocyte count. 
In such cases, unless blood and blood casts, with or without 
pus, are found in the urine, or an enlarged and tender kidney 
can be palpated, a positive diagnosis cannot be made. In the 
presence of septic conditions elsewhere or in general infectious 
diseases such an acute picture should always lead to a consid¬ 
eration of acute infection of the kidney. Fortunately the 
majority of the cases furnish some positive evidence either in 
the urine examination or by palpation of the kidney. In the 
less acutely sick cases the condition of both kidneys should be 
studied by ureteral catheterization and X-ray. In all but two 
of the cases reported here there was some sign which pointed 
directly to the kidney, and time could be taken for cystoscopy 
and X-ray. In certain of the cases the pain may be referred 
entirely to the region of the appendix or gall-bladder. In 
Case I the symptoms and signs were exactly those of duodenal 
or gastric perforation; in Case VII of appendicitis. The 
examination of the abdomen may give all degrees of tenderness 
and muscle spasm. Leucocytosis is always high in the acute 
cases, 18,000 to 36,000. The differential diagnosis in the 
acute cases, unless the kidney is enlarged and tender or the 
urine shows blood and blood casts and pus, will always be 
difficult if not impossible. It is the writer’s opinion that in 
acute cases in which positive evidence of the kidney cannot be 
obtained, it is better to make a preliminary anterior incision 
to settle the diagnosis and the existence of the other kidney 
as quickly as possible. Delay even long enough for ureteral 
catheterization may be dangerous. 
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The presence of albumin, pus and blood in the urine, asso¬ 
ciated with tenderness in the costo-vertebral angle and a high 
white blood count should point to the kidney as the cause of the 
acute symptoms in persons previously in apparent good health. 
There should be little difficulty in diagnosis if in addition to 
the signs and symptoms just mentioned an enlarged and tender 
kidney can be felt. In the exceptional fulminating cases 
where nothing is found by palpation or in the urine, especially 
when the right kidney is infected, a positive differential 
diagnosis cannot be made without operation. 

In all but two of the cases the urine showed albumin, pus 
and blood. The blood was microscopic in all the cases. Brewer 
states that all but two out of thirteen of his cases showed pus 
and blood in the urine and in one case there was enough blood 
to color the urine. This large amount of blood I have never 
seen. 

Case I, reported above, is an illustration of the fulminat¬ 
ing cases in which no positive diagnosis can be made without 
operation. The following is an example of the cases that are 
less acute in onset and in which definite signs pointing to the 
kidney can be found and a diagnosis made with a fair degree 
of accuracy. 

Case II. ( Operated upon 16 days after the first symptoms. 
Right kidney removed. Infection colon bacillus.) Mrs. M. E. S., 
34 years old, married, white, entered the hospital October 21, 
1907. This patient was never strong. In the last fifteen years 
she had been operated upon three times for tuberculous glands 
in the neck and axilla. The last operation was in March, 1900. 
She had had one child seven years ago. Five years ago she had 
a miscarriage. Three weeks before admission she again mis¬ 
carried and was curetted at another hospital, but was up and 
about at the end of a week and considered herself in better health 
and strength than for two or three years. Five days before 
admission she was awakened at night with a severe pain in the 
region of the appendix. She called her own physician, who told 
her that her temperature then was 103° F. and the pulse no. 
During the following week the pain gradually subsided and her 
general condition improved, although she remained in bed. 
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Fig. s* 



Operation 16 days after first symptoms. Compare size of infarcts with those in Hrs. i and 5. 
(Specimen from Case 11 ) 



Acute case simulating appendicitis. Oiteration .j days after first symptoms. (Kidney from 
Case VI1.) 
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Examination .—Thin, poorly nourished woman. Tempera¬ 
ture on the day of entrance was ioi° F. and it varied between 
that point and 99 0 F. until the acute attack six days afterward. 
Pulse no, fair strength. On eacli side of the neck were healed 
scars. One or two small glands could be felt above the clavicles. 
The left kidney could not he palpated. The right kidney was 
distinctly enlarged and movable and slightly tender. Nothing 
abnormal was found in the abdomen. No tenderness or muscle 
spasm could be made out at this lime. Vaginal examination 
found nothing abnormal. X-ray plates of both kidneys showed 
no shadow of stone. Cystoscopy and ureteral catheterization 
by Dr. Lincoln Davis * showed nothing pathological in the urine 
from either kidney at this time. Because of the tubercular his¬ 
tory and the large kidney with the pain on the right side, a 
probable diagnosis of renal tuberculosis was made, although 
special examinations of the urine gave no evidence of it. Six 
days after entering the hospital the patient had a sudden severe 
attack of pain on the right side with a temperature of 104° F. 
and a pulse of 120. The pain persisted and the high temperature 
was accompanied by chills. The leucocyte count was 10,500. 
The right kidney was at that time very tender on palpation. 
Ureteral catheterization then showed that the urine from the right 
kidney contained pus, blood and swarms of bacilli. There was 
tenderness in the costo-vertebral angle. 

Operation by Dr. Conant on October 31, 10 days after enter¬ 
ing the hospital, 16 days after the first attack of pain in the right 
side, and 3 days after the acute attack, with positive signs in the 
urine and a markedly tender kidney. Through an incision in the 
flank the right kidney was removed. A gauze drain was left in. 
The kidney showed typical foci of infection of various sizes 
(Fig- 4 )- 

Patient made a good recovery. At no time did the tempera¬ 
ture rise above ioo° F. The remaining kidney performed its 
functions with entire satisfaction. The gauze drain was removed 
on the fifth day. The patient left the hospital on February 27. 
The wound was healed and she was apparently in excellent 
general condition. 


* I desire to thank Dr. Davis for his kindness in cystoscoping for me 
a number of the cases. 
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It is probable that some of the cases, especially those less 
acute in onset may recover without operation. We can regard 
this as a reasonable theory in view of the clinical history of a 
few of the reported cases associated with the appearance of the 
kidneys at operation. 

The number and size of the infarcts and the virulence 
of the infecting bacteria in relation to the resistance of the 
individual must determine the healing or activity of the foci. 
The degree of toxaemia depends also on the same factors. So 
also it is reasonable to suppose that such attacks may recur 
and may vary in intensity. Cases III, V and VI in the article 
bear out this line of thought. Case VI gave a history of re¬ 
curring attacks of pain of moderate severity covering a period 
of years with symptoms similar but much less severe than in 
the last attack, for which I removed the kidney eight days after 
the onset. The organ showed numerous superficial scars 
presumably of healed infarcts in addition to many fresh septic 
infarcts of varying size, one of which contained over a dram 
of pus (see Fig. 6). 

It has been stated earlier in the paper that in the acute 
cases the course of the disease may be rapid with alarming 
and increasing toxaemia, or after the acute onset the patient 
may go for weeks or months in a septic condition while the 
infarcts become abscesses of various sizes. Do the fulminat¬ 
ing and extremely toxic cases, similar to Case I, ever recover 
from an attack without operation ? In the opinion of a few 
observers they do. It is impossible to say which cases may 
recover and which may not. In the acute cases operation must 
be governed by the severity of the toxic symptoms associated 
with the signs. Delay in operating, especially in those ful¬ 
minating cases in which diagnosis is doubtful, cannot be justi¬ 
fiable. Delay for reasonable study and observation in the 
subacute cases will always be wise. The following case is an 
illustration of the fact that even the most acute cases may 
recover without operation. This case also illustrates the 
probability of recurrent attacks where some abnormality in 
the kidney or ureter favors. In view of the history and the 
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conditions found at the operation it seems rational to assume 
that the following case was one of acute infection of the right 
kidney, although absolute proof is lacking. 

Case III. (Acute case simulating a grave abdominal emer¬ 
gency. Two operations, the first under a diagnosis of appendi¬ 
citis.) Mrs. G. S., 23 years old, married, mulatto, entered the 
hospital December 22, 1906. With the exception of typhoid fever 
two years before had always been well. Had had no children. 
Four days before admission to the hospital began to have pain in 
the right upper quadrant of the abdomen running through into 
the back. Pain only moderately severe and not accompanied by 
vomiting or urinary symptoms. 

Examination .—Abdomen slightly tender on the right. No 
spasm, no mass. Vaginal examination negative. Temperature 
99 0 F. Pulse no. Twenty-four hours after entrance pain in¬ 
creased in severity. Temperature rose to 103° F. and pulse to 
120. Leucocyte count at this time 9000. There was then some 
general tenderness in the abdomen and slight muscle spasm on the 
right. Urine examination negative. Next day temperature fell 
to normal. Operation three days after entrance under a diag¬ 
nosis of subacute appendicitis. At operation nothing found to 
account for symptoms. The appendix was removed but showed 
practically no signs of inflammation. The kidney was not exam¬ 
ined. For a week following operation some pain and fever con¬ 
tinued. Patient left the hospital apparently well two weeks after 
the operation. 

Two months from the beginning of the first attack the patient 
reentered the hospital through the accident room. After leaving 
the hospital she had been well until four days before when she 
began to have severe pain in the right side of the abdomen and 
frequent vomiting. She had chills and high fever. 

Examination .—She was evidently a very sick woman. The 
abdomen was generally tender and rigid but the muscle spasm was 
most marked on the right side. Temperature, 105° F. Pulse, 
140, and of poor quality. There was tenderness in the right 
costo-vertcbral angle. White blood count was 25,000. Urine ex¬ 
amination found albumin, pus and blood, with granular casts and 
blood casts. Probable diagnosis of acute kidney made, but a 
preliminary incision through the right rectus muscle was made 



FARRAR COBB. 


69 4 

to make the diagnosis certain and settle the presence of another 
kidney. There was no sign of abdominal infection. The right 
kidney was felt to be markedly enlarged and the perirenal tissues 
cedematous. There was a slight amount of intraperitoneal fluid 
between the ascending colon and the enlarged kidney. Cultures 
from this were sterile. The abdominal wound was rapidly closed, 
but before this could be done the patient’s condition became so 
serious that no further operation at that time could be consid¬ 
ered. She was almost pulseless and required intravenous salt 
solution and vigorous stimulation on the operating table. She 
was sent to the ward with the intention of cutting down upon 
the diseased kidney later if her condition justified it. No second 
operation was done because of the marked improvement in all 
the symptoms. The temperature gradually fell and reached nor¬ 
mal on the ninth day while the general condition improved. 
The pus and blood rapidly disappeared from the urine and on 
December 3 it was normal. The white blood count remained 
between 18,000 and 27,000 for the first week and then became 
normal. 

Four weeks after operation the patient passed without pain 
a small calculus about one-sixth of the size of a pea. X-ray 
photographs thereafter gave no shadow of stone. 

I have seen this case at intervals. She has been free from 
any acute attacks, but complains of more or less constant pain 
in the right side. Urine examination has showed nothing 
pathological. 

Treatment .—This should always be by operation, even in 
the presence of severe sepsis. Recovery will be the rule if 
operation is not delayed too long. In the majority of reported 
cases nephrectomy has been the operation of choice. In three 
or four cases drainage of the infarcts with rubber tubes or 
gauze wicking has been successful. In two of my own cases 
this method of drainage was chosen; both cases recovered. 
One remained well but in the other case it was necessary to 
do a nephrectomy subsequently because of stone (see Case V). 
In very toxic cases in which the areas of infarction are numer¬ 
ous so that the function of the kidney is seriously interfered 
with nephrectomy must always be done. In cases where the 
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infarcts are limited in number and the general condition of 
the patient is good, the operation of splitting the capsule and 
draining the infarcts may be considered, but it should be borne 
in mind that subsequently the patient may have a recurrence 
of the infection or a renal stone. 

The method of operation should be determined upon in 
each case at the time. Should there be any doubt in regard 
to the presence and integrity of the other kidney, the simpler 
operation of incision and drainage should be adopted as a 
matter of course. 

Unless the abdominal cavity has been opened for some 
reason, cither to settle an uncertain diagnosis or through error, 
the incision should be the usual one in the flank from the 
twelfth rib to and along the crest of the ileum. The question 
of whether it is safe, because of the danger of peritoneal infec¬ 
tion, to remove the kidney through the anterior incision, has 
been raised by the operation of Dr. Harrington in Case VII. 
lie is the only surgeon who has had the courage to remove 
one of these acutely infected kidneys by the transperitoncal 
route. The method of all other surgeons lias been that 
adopted by me in Case I.—first closing the anterior incision, 
then taking out the kidney through an incision in the flank 
because of the fear of septic peritonitis. 

The septic foci are directly under the fibrous capsule. 
The uncertainty as to whether manipulation of the kidney in 
its removal will break into one or more of the infarcts and 
the uncertainty also of the stage and virulence of the infection, 
must decide that there is greater safety in the posterior method; 
on the other hand, the increased time and added shock of the 
operation through a second incision arc to be taken into 
account. In my opinion, if the patient’s condition justifies the 
extra time, it is better to remove the kidney through the pos¬ 
terior incision than to take any risk of peritonitis, but in those 
cases that are too sick for such a prolonged operation, if an 
anterior incision has been made for any reason, the kidney 
should be removed through this first incision rather than left 
in situ. 
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In performing nephrectomy by the transperitoneal 
method, it is obvious that the greatest care must be taken to 
prevent infection of the peritoneum by walling off the general 
cavity with gauze and by the gentlest possible handling of the 
kidney. 

Woolsey has reported a case in which the cortical sub¬ 
stance involved only the lower pole of the kidney. He re¬ 
sected the infected third of the kidney leaving the remainder. 
The infection was staphylococcus. Although this unique oper¬ 
ation was successful, it can hardly be a safe procedure, even 
if the septic areas are so distributed as to make it possible. 

All the cases reported in this paper recovered. In the 
only male case an obstinate colon infection of the bladder has 
persisted since the nephrectomy. In two cases the operation 
of splitting the capsule and draining the infarcts was done. 
In five cases nephrectomy was the operation chosen. 

The histories of the five remaining cases will be given 
as concisely as possible. 

Case IV. ( Acute case operated upon </ days after the first 
symptoms. Capsule split and septic infarcts drained with gauze 
wicks. Infection colon bacillus.) Mrs. M. C. D., 45 years old, 
married, white, entered the hospital through the accident room 
on the evening of October 15, 1903. She had always been well. 
She had had three children, the youngest eight years old. Cata¬ 
menia always regular, the last two months before. Twenty-four 
hours before coming to the hospital was suddenly taken with 
severe pain in the right iliac region. Pain ran into the back. 
The patient noticed at this time that she was obliged to pass 
water frequently. She had a chill at the onset. The pain per¬ 
sisted in the right iliac region and was somewhat less in severity. 
The bowels moved well six hours before entrance. 

Examination. —Well-developed and nourished woman, evi¬ 
dently in much pain. There was tenderness and muscle spasm 
on the right side of the abdomen. The right kidney could not be 
palpated at this time. Nothing abnormal was found in the chest 
and nothing of importance upon vaginal examination. The blood 
count showed 22,000 leucocytes. Temperature, 103° F. Pulse, 
130. Urine examination showed much pus, blood and an occa- 
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sional blood cast. Twenty-four hours after admission the right 
kidney could not be palpated and was found to be tender. The 
leucocyte count and temperature remained high. Patient ap¬ 
peared to be very sick. Operation on the third day after admis¬ 
sion. The right kidney was cut down upon through an incision 
in the flank. It was found to be enlarged to about twice normal 
size and on its surface were four areas about half an inch in 
diameter, dark in color. All of these areas of infarction were 
soft and seemed to contain old blood clot with some broken down 
kidney tissue, but in none of them was there any gross appearance 
of pus; one extended well into the cortical substance of the kidney, 
the remainder were superficial. The capsule of the kidney was 
split posteriorly and small gauze wicking drains pushed well down 
into each softened spot and the ends led out of the external 
wound. A large cigarette drain was placed down to the kidney 
itself and the external wound closed in layers. 

The operation made no change in the character of the urine 
until a week before the patient left the hospital, when all pus and 
blood had disappeared. The amount of urine was between 35 
and 40 ounces daily after the operation. Four days after the 
operation the temperature had dropped to normal and the leuco¬ 
cyte count to 7000. There was an entire cessation of pain. Con¬ 
valescence was rapid. Patient left the hospital one month after 
operation with the wound healed and apparently well. Micro¬ 
scopic examination was made of a small bit of tissue from one 
of the softened areas and showed marked engorgment of the 
blood vessels and considerable hemorrhage throughout the cor¬ 
tical substance. Cultures from the infarcts gave a pure growth 
of colon bacillus. This patient has been seen from time to time 
and has remained entirely well. 

Were it not for the fact that the onset of the attack was 
associated with pain radiating into the right lumbar region with 
frequent micturition and that the urine examination showed blood, 
pus and blood casts, the symptoms and signs, especially the high 
leucocyte count and muscle spasm and tenderness on the right 
side of the abdomen, would have led me to operate soon after 
the patient was admitted to the hospital under a diagnosis of 
appendicitis or cholecystitis, but for these reasons operation was 
deferred for a day or two, at the end of which time a large and 
tender kidney could be felt. 
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Case V. ( Recurrent attacks of pain in the left kidney. 
First operation 3 weeks after first attack. Kidney decapsulatcd 
and infarcts drained. Seven months later same kidney removed.) 
Mrs. C. A. H., 44 years old, married, white, entered the hospital 
December 14, 1907. She had had seven children and two mis¬ 
carriages. For four years had had recurring attacks of pain in 
the left side associated with vomiting, frequent micturition and 
sometimes retention of urine, especially when the pain was most 
severe. Pain had been general over the abdomen, but also in 
the back and into the left groin. 

I first saw this patient in the Out-Patient Department of the 
hospital, where a provisional diagnosis of renal calculus was 
made. Examination at this time found no abdominal tenderness 
or muscle spasm. Both kidneys could be palpated; the left was 
larger than the right and tender. Vaginal examination found 
nothing abnormal. Heart and lungs were normal. X-ray plates 
gave no evidence of stone. Urine from both kidneys examined 
separately and nothing abnormal found. After entering the hos¬ 
pital the patient had a marked attack of pain with some rise in 
temperature. Although the X-ray was negative the symptoms 
demanded exploration of the kidney and the diagnosis at this time 
was renal or ureteral calculus. No consideration was given to a 
diagnosis of septic infarcts. 

Operated on May 9, 1907. The left kidney was cut down 
upon through an incision in the flank. The fatty capsule was 
adherent. On exposing the kidney it was found to be enlarged 
with its anterior pole firmly adherent, so that attempts to deliver 
it were resisted. The surface of the kidney was covered with old 
scars and also showed a number of areas of infarcts similar to 
those in Case IV. The capsule was split and the softened areas 
drained as in the preceding case. The wound was closed around 
a cigarette drain which was removed four days after the opera¬ 
tion. Two weeks after the operation it was necessary to reopen 
the wound for a collection of pus, after which convalescence was 
uneventful. On June 28 she left the hospital with a small dis¬ 
charging sinus. This sinus remained open for two months. 
After its closure she had continued pain over the abdomen, espe¬ 
cially on the left side. It was mainly in front, but ran through 
into the back and was accompanied with frequent and painful 
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Nephrectomy 8 days after onset. I.ar«c abscess in central portion, smaller abscesses near the 
l>oles. {Specimen from Case VI.) 
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micturition. ITcr general health was good. During the attacks 
of pain there was nausea and occasional vomiting. 

She reentered the hospital for these severe attacks of pain 
December 14, approximately seven months after the first opera¬ 
tion. Examination at this time found some muscle spasm with 
tenderness on the left side of the abdomen. The kidney could be 
palpated and deep pressure over it from the front brought on 
severe attacks of pain simulating renal colic. While under ob¬ 
servation for a week the patient had severe attacks typical of renal 
colic. Leucocytosis, 8000. Ureteral catheterization furnished no 
positive evidence of stone in the left kidney. At this operation, 
because of its diseased and scarred appearance and the apparent 
remains of old infarcts, the left kidney was removed with con¬ 
siderable difficulty. A cigarette drain was left in. Upon split¬ 
ting the kidney after its removal no stone could be found. To 
discover a possible stone without cutting it into many pieces an 
X-ray of the organ was taken which showed the stone plainly. 
The surface of the kidney was covered with pitted scars of the 
old infarcts. At the upper pole was a collection of grumous 
material like a small hemorrhagic cyst just under the capsule. 
A small stone was found embedded in one of the calices. (The 
appearance of the kidney and the stone are shown in l'ig. 7 -) 

This case furnishes some evidence that small stones may be 
the cause of bacterial localization and also suggests that a certain 
number of these cases may have recurring bacterial infarcts. 
The recovery from the second operation was uneventful and the 
patient was seen several months after the operation. She was free 
from all pain and was in good health. 

Case VI. (Acute case with history suggestive of previous 
less acute attacks. Operated upon n days after the first symp¬ 
toms. Infection colon bacillus.) Mrs. F. L., 48 years old, mar¬ 
ried, white, entered the hospital through the accident room on the 
evening of November 10, 1907. Had had several children. For 
16 years had had occasional attacks of pain in the left side of the 
abdomen and back, somewhat similar to the pain during present 
acute attack, but not nearly so severe. These attacks had come 
two or three times a year and during them micturition had occa¬ 
sionally been painful and frequent. There has been no hema¬ 
turia and she has never passed a stone. Bowels always very 
constipated. Seven days before admission was taken with sud- 
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den intense pain in the left side of the abdomen running into the 
back and left leg, so severe that she had to be etherized by her 
physician. She had chills and vomited. After acute onset pain 
persisted but was less severe. At the onset had difficulty in 
passing, urine, but this only lasted a short time. 

Examination .-—Rather poorly nourished and developed wo¬ 
man, apparently very sick. Tongue coated and dry. Tempera¬ 
ture, ioo° F. Pulse, 112, and poor. Heart signs weak, no mur¬ 
murs. Over the left abdomen, especially in the upper quadrant, 
there was tenderness and muscle spasm. There was tenderness 
in the costo-vertebral angle and the left kidney could be made 
out vaguely by palpation, although attempts to do so caused great 
pain. Vaginal examination found signs of old pelvic inflamma¬ 
tion. X-ray plates showed no shadow of stone. Cystoscopy by 
Dr. Davis showed normal urine from the right kidney, but puru¬ 
lent urine from the left, and on the floor of the bladder was seen 
a very small calculus. Four days after entrance the left kidney 
was removed through an incision in the flank. It was enlarged 
and contained in the central portion an abscess cavity holding two 
drams of thin greenish pus and in addition small septic infarcts 
throughout the cortical substance. Cultures from the abscess and 
from the small infarcts gave pure colon bacillus infection. This 
patient made a satisfactory recovery and gained weight and 
strength rapidly after the operation and left the hospital well on 
December 17, 1907, about five weeks after admission. (Ibis 
kidney is shown in Fig. 6.) 

Case VII. (Acute fulminating case. Diagnosis of acute 
appendicitis. Operation 4 days after first symptoms. Infection 
colon bacillus.) Mrs. M. B., 25 years old, married, white, en¬ 
tered the accident room on the morning of January 9, 1908. She 
had had a similar attack three months before. Four days pre¬ 
vious she was taken with a pain in the right side of the abdomen 
and vomiting. Symptoms typical of acute appendicitis had per¬ 
sisted. Bowels had moved daily. 

Examination .—Evidently very sick patient. Nothing abnor¬ 
mal in the chest. In the right side of the abdomen was tender¬ 
ness and marked muscle spasm and a mass extending well back¬ 
ward into the flank and down as far as McBurney’s point. This 
mass was tender and resembled an appendix cake. Urine exam¬ 
ination showed no blood. No leucocyte count recorded. 



H/EMATOGENOUS INFECTION OF ONE KIDNEY. 701 

Operation by Dr. Harrington three hours after admission. 
Anterior incision in appendix region. There was no evidence of 
appendicitis or peritoneal infection. The right kidney was en¬ 
larged. This was removed through the anterior incision. The 
abdominal wound was closed in layers, a cigarette drain being left 
in. The kidney showed numerous typical infarcts. Convales¬ 
cence in this case was uninterrupted and satisfactory. On Janu¬ 
ary 27, three weeks after the operation, the wound had healed 
solidly and the patient was discharged from the hospital appar¬ 
ently well with normal urine. (The appearance of the kidney 
is shown in Fig. 5.) As stated above, this is the only reported 
case in which nephrectomy was done through the anterior 
incision. 

Case VIII. (Subacute case. Operation 3 weeks after first 
symptoms. Previous operation for stone.) George H., single, 
28 years old, white, entered the hospital December 24, 1907. 
large stone had been removed from bis right kidney about a year 
previously. He recovered well from tins operation and had no 
further trouble until three weeks before his reentry, when he 
began to notice blood in the urine and began to have attacks of 
pain in the right side and back similar to those he had before 
his first operation. For a week the urine had been noticeably 
bloody. 

Examination .—Well developed and nourished man. Noth¬ 
ing unusual made out on physical examination except marked 
tenderness on the right side of the abdomen. There was some 
muscle spasm, also tenderness over the scar in the flank. I he 
kidney could not be palpated. Urine examination showed albu¬ 
min, pus and microscopic blood. X-ray examination showed posi¬ 
tive shadows of stone. Accordingly Dr. Conant operated for 
stone on the 26th of December. The kidney was somewhat bound 
down by old adhesions, but on inspection was found to show 
typical areas of septic infarcts. After ascertaining the existence 
of the other kidney by examination across the peritoneum, the 
diseased kidney was removed and a gauze drain left in. An ex¬ 
amination of the kidney after its removal showed no stone. This 
case recovered satisfactorily with the exception of a persistent 
colon infection of the bladder, which so far has yielded to no 
treatment. 
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